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If the quantity of heat dQ is taken from a body at temperature Te) and given to a part of the working substance at temperature Th the entropy of the latter is by definition increased by
but that of the source of heat is decreased by -—•
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:    If heat is absorbed from. the source so that dQ is positive Te > 1}
and hence
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while if heat is given out the same result still holds because Te < TI and dQ is negative. The total entropy consisting of the sum of the entropies of the working substance and the surrounding media is therefore increased. Moreover
and therefore a fortiori from (1)
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A particular illustration of the difference of the two forms of inequality is afforded by a system performing what is called a conditionally irreversible cycle. By this we mean "a cycle which under existing external conditions is irreversible but which may be made reversible by the substitution of other external conditions". As an example we may take a simple system performing the series of operations of Carnot's cycle, but suppose that when it receives heat from the source it is at a slightly lower temperature than, the source, and that when it gives heat to the refrigerator it is at a slightly higher temperature than the refrigerator — a condition of things which always exists in actual cycles. In this case the cycle would be made reversible by an suitable alteration in the temperatures of the source and refrigerator. For such cycles we have
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81. Irreversible conversion of Work into Heal There are a large number of cases in which irreversible changes take place7 often within the ultimate elements of the system, in such a way that it is very difficult to analyse the exact process of events during the change. We may take the following as illustrations of one such class of phenomena.medium from which the system is heated.
